Far-UV-induced dimeric photoproducts in short oligonucleotides: sequence effects.
Cyclobutane pyrimidine dimers and pyrimidine(6-4)pyrimidone adducts represent the two major classes of far-UV-induced DNA photoproducts. Because of the lack of appropriate detection methods for each individual photoproduct, little is known about the effect of the sequence on their formation. In the present work, the photoproduct distribution obtained upon exposure of a series of dinucleoside monophosphates to 254 nm light was determined. In the latter model compounds, the presence of a cytosine, located at either the 5'- or the 3'-side of a thymine moiety, led to the preferential formation of (6-4) adducts, whereas the cis-syn cyclobutane dimer was the main thymine-thymine photoproduct. In contrast, the yield of dimeric photoproducts, and particularly of (6-4) photoadducts, was very low upon irradiation of the cytosine-cytosine dinucleoside monophosphate. However, substitution of cytosine by uracil led to an increase in the yield of (6-4) photoproduct. It was also shown that the presence of a phosphate group at the 5'- end of a thymine-thymine dinucleoside monophosphate does not modify the photoproduct distribution. As an extension of the studies on dinucleoside monophosphates, the trinucleotide TpdCpT was used as a more relevant DNA model. The yields of formation of the thymine-cytosine and cytosine-thymine (6-4) photoproducts were in a 5:1 ratio, very close to the value obtained upon photolysis of the related dinucleoside monophosphates. The characterization of the two TpdCpT (6-4) adducts was based on 1H NMR, UV and mass spectroscopy analyses. Additional evidence for the structures was inferred from the analysis of the enzymatic digestion products of the (6-4) adducts of TpdCpT with phosphodiesterases. The latter enzymes were shown to induce the quantitative release of the photoproduct as a modified dinucleoside monophosphate in a highly sequence-specific manner.